Conclusions about the validity of cognitive ability and personality measures based on meta-analyses published mostly in the past decade are reviewed at the beginning of this article. Research on major issues in selection that affect the use and interpretation of validation data are then discussed. These major issues include the dimensionality of personality, the nature and magnitude of g in cognitive ability measures, conceptualizations of validity, the nature of the job performance domain, trade-offs between diversity and validity, reactions to selection procedures, faking on personality measures, mediator and moderator research on test-performance relationships, multilevel issues, Web-based testing, the situational framing of test stimuli, and the context in which selection occurs. 
INTRODUCTION
Building on impressive recent work in the area of personality and cognitive ability as predictors of performance, this review focuses on some major issues regarding the use, implications, and refinement of measures of these variables. Indeed, it would seem unnecessary to review the basics in this area, as multiple excellent recent reviews are available. provided the last updating of this literature in the Annual Review of Psychology. Ones et al. (2012) provided a meta-analytic review of general cognitive ability as well as specific aspects of cognitive ability as predictors of training success and performance. A more general narrative review of the validity of cognitive ability tests was provided by Ones et al. (2010) . Schmitt & Fandre (2008) presented a summary of various meta-analyses of general cognitive ability as well as specific mental abilities. Hulsheger et al. (2007) provided an analysis of the validity of cognitive ability tests in Germany, and Salgado and colleagues (Salgado et al. 2003a,b) reported similar investigations in the European community. Two comprehensive handbooks on selection (Farr & Tippins 2010 , Schmitt 2012 have also appeared in the past several years.
Data regarding the validity of personality measures are also widely available and have been meta-analyzed frequently. Beginning with Barrick & Mount (1991) , there have been numerous meta-analyses that establish a relationship between some aspects of the so-called five-factor model of personality (the Big Five constructs or personality dimensions, or simply the Big Five) and job performance. Barrick et al. (2001) provided a meta-analysis of meta-analyses of what was at that time a burgeoning effort. More recently, Barrick & Mount (2012) provided a review of the relationship between personality and various work outcomes, and Hough & Dilchert (2010, p. 309) provided a summary of the relationships between various personality constructs and aspects of work performance.
The results of these reviews and others lead to the following conclusions:
1. The validity of cognitive ability is generalizable across situations; the observed correlation between job performance and measured cognitive ability is usually in the .20s, and the validity corrected for range restriction and/or criterion unreliability is most often .40 or above. 2. The relationships between personality measures and performance vary with which of the Big Five constructs one considers and appear to be generalizable only in the case of conscientiousness. Observed correlations between performance and individual measures of personality are almost always less than .20, and corrected correlations rarely exceed .25. A spirited exchange regarding the validity and use of personality tests in selection was provided by Morgeson et al. (2007) , Ones et al. (2007) , and Tett & Christiansen (2007) . 3. Correlations between cognitive ability measures and personality measures are usually low. Judge et al. (2007) reported that meta-analytic correlations between four of the Big Five constructs and cognitive ability were less than .10; openness correlated .22 with cognitive ability. Similarly, Roth et al. (2011) estimated the corrected correlation between conscientiousness and cognitive ability to be .03. 4. Correlations between measures of the Big Five constructs are usually moderate (less than .40). Van der Linden et al. (2010) reported meta-analytic correlations, in absolute terms based on 212 separate correlation matrices and the responses of 144,117 individuals, that ranged between .12 and .32 (.17 and .43 , respectively, when corrected for unreliability). 5. These statements in combination suggest that both cognitive ability and personality are valuable predictors of job performance and, given their relative lack of correlation with each other, that combinations of the two will produce superior predictions of job performance. In addition, the low intercorrelations of Big Five measures suggest that personality combinations are also likely to produce validities that are larger in magnitude than are the validities of the individual Big Five constructs. Further discussion of both of these conclusions follows below.
As noted above, and given that the basic questions regarding the validity of cognitive ability and personality have been addressed and the results as summarized above are widely accepted, the focus of this review is on some major issues regarding the use, implications, and refinement of measures of these variables. Addressing these issues constitutes the thrust of the majority of the literature in this area over the past decade. Specifically, the following theoretical and practical questions/issues are addressed in this review.
1. Are the Big Five an adequate explanatory taxonomy for personality? Most researchers have accepted this structure as a reasonable representation of the dimensions of human personality, and this structure has served to organize a very diverse literature. However, Hough & Oswald (2005) among others have argued consistently that the Big Five measures are too broad to represent the personality determinants of well-developed and specific performance criteria. However, there are a group of scholars in the personality area who believe there are one or two general dimensions of personality that underlie more specific measures, including measures of the Big Five. 2. Even though a general factor (g) appears to account for the majority of the variance in ability measures, some research on the nature and dimensionality of intelligence suggests there are clear differences between crystallized and fluid intelligence (Nisbett et al. 2012) , and there continues to be exploration of the importance of various specific abilities (in particular, perceptual speed and accuracy) and their use in combination with general mental ability (Campbell & Catano 2004 , Mount et al. 2008 ). 3. How are tests validated, and what does validity mean? The types of evidence used to support claims of validity continue to evolve, as evidenced by versions of the APA Standards, but new ideas are also being presented in our scientific literature. 4. The field also seems to be considering multiple performance domains as opposed to overall task performance, and the number of performance domains seems to be expanding (e.g., Chiaburu et al. 2011 ). This expansion obviously has implications for the utility of different types of predictors. 5. Models of the trade-offs between diversity and validity (DeCorte et al. 2010) continue to be explored to provide insight into the impact of test use on outcomes that are often in conflict. How predictors are combined and weighted influences this trade-off. In addition, researchers have continued to compile data regarding subgroup differences in validity ). 6. Are various tests perceived to be fair, and how does this impact what is measured and how the information about applicants is used (Gilliland & Steiner 2012 )? 7. With increased use of personality measures, questions regarding the role of faking and other response sets continue to concern test users. 8. Hypotheses about predictor-criterion relationships have become more sophisticated and include a consideration of moderator and mediator effects involving multiple personality variables as well as personality and cognitive ability. 9. There has been considerable discussion (e.g., Ployhart & Moliterno 2011) and some empirical research about the nature of predictor-criterion relationships at different levels (group, team, organization, etc.) of analysis. 10. Test items, especially personality-type items, appear to be more acceptable and valid when they are framed to appear face valid or context specific (Shaffer & Postlethwaite 2012) .
11. Several issues are of a more practical than theoretical nature. The advent of Web-based testing has raised a number of issues about proctoring test takers and the quality of data collected in unsupervised settings, as well as how to examine and control quality concerns and test security. 12. Finally, a host of issues related to the organizational or societal context in which selection occurs have occupied the attention of a growing body of practitioners and researchers (Tippins 2012) .
PERSONALITY DIMENSIONALITY
Following Barrick & Mount (1991) , the vast majority of investigations of the personality correlates of performance have used the Big Five taxonomy as the basis of their selection of predictors. However, there is an increasing body of evidence supporting Hough's contention that better predictions of performance can be achieved by using measures more narrowly tailored to the particular prediction task at hand (Hough 1992 , Hough & Ones 2001 , Hough & Oswald 2005 . Consistent with this notion, Bergner et al. (2010) found that narrow traits added incrementally beyond the Big Five to the prediction of managerial success (salary progression and supervisory ratings). Perry et al. (2010) found that only one (i.e., achievement) of six conscientiousness facets interacted with general mental ability to impact the performance of customer service representatives. Van Iddekinge et al. (2005) found that two facets of a broad integrity test were correlated more highly with job performance than was the broad integrity scale and that the multiple correlation of these two facets was more than three times as large as the validity of the broad integrity test.
Similar results have been found when predicting other aspects of performance. For example, workplace deviance was not predicted by neuroticism but was predicted by anger, one of its facets. Moreover, five facets picked by experts a priori as being related to deviance predicted nearly as much variance as did the Big Five in the reported deviance of participants in a psychology class who had work experiences (Hastings & O'Neill 2009). Casillas et al. (2009) found that a risk reduction facet of an integrity measure provided incremental validity over general work attitudes in predicting safety behavior and counterproductive work behavior as reflected in supervisory ratings.
The studies summarized above all involve consideration of facets of the Big Five. Hough & Schneider (1996) proposed that the Big Five model (and its facets) provides a reasonable taxonomic summary of personality measures but that other variables such as achievement, social insight, affiliation, and rugged individualism merit further attention as basic personality constructs, especially when we are interested in predicting work performance.
Another important and related development is the recognition that compound personality variables (combinations of basic personality variables), such as integrity, customer service orientation (Frei & McDaniel 1998) , and core self-evaluation (Judge & Bono 2001) , often provide better predictions of outcome variables than do single aspects of the Big Five model. In addition, weighted composites of the Big Five variables or other personality variables, given their minimal intercorrelation and their relevance to a desired outcome, are likely to produce multiple correlations that are substantially higher than the validities reported in meta-analyses that typically report data for each construct individually. However, if we are to produce generalizable personality research, it seems best not to produce a proliferation of compound personality variables without careful retention of their nature vis-à-vis the Big Five structure including its facets.
Going in quite a different direction, some basic personality researchers argue that there is a general factor of personality, with two or more factors lying beneath the general factor in a hierarchical model (Van der Linden et al. 2010) . However, other personality researchers (e.g., Hopwood et al. 2011) have not found evidence for the general factor in analyses of responses to several personality inventories. Given the typical correlations between measures of the Big Five (see above), it is certainly the case that higher-order factors of personality, if they exist in quantifiable form, are unlikely to account for a great deal of variance, certainly nothing like g in ability testing.
For practitioners using personality measures, it seems that it would be best to thoughtfully choose facets of personality relevant to a specific criterion in a given situation a priori. In combination, these facets are likely to produce the highest criterion-related validities (e.g., Paunonen & Ashton 2001) . Such rationality in the choice and validation of predictors is also likely to be of most value scientifically. For similar arguments as to why personality validities are not of greater magnitude (and by implication, how they can be improved), see Murphy & Dzieweczynski (2005) .
IS ABILITY A GENERAL FACTOR?
As indicated above, a general factor, or g, appears to be present in most ability tests; g is an effective predictor of job performance, and arguably the most important predictor of performance (Reeve & Hakel 2002) . Cognitive abilities are usually represented in a hierarchy, with g at the top, followed by relatively broad content categories such as verbal and numerical ability, followed by narrower, more specific abilities such as spelling or word knowledge (Carroll 1993) . In their studies of the training success and performance of military personnel, Ree and colleagues reported that most of the validity of cognitive tests typically comes from g and that measures of specific ability increment the validity of g-based measures little, if at all (e.g., Carretta & Ree 2000 , Ree & Carretta 2002 . However, the magnitude of g and the degree to which measures of specific abilities add incremental validity to measures of g continue to be investigated. Campbell & Catano (2004) reported that auditory attention improved the prediction of training performance among Canadian military personnel in the "Operator Family." Mount et al. (2008) reported that a test of perceptual speed and accuracy improved the prediction of task performance, above general mental ability, in a group of warehouse workers. In the latter study, Mount et al. made the point that the importance of g for the performance of these relatively low-level jobs was likely low, leaving room for the predictive efficacy of other abilities.
Using a meta-analytic database developed using responses to a German cognitive ability test based on Thurstone's (1938) primary mental abilities, Lang et al. (2010) found, when traditional multiple regression analyses were used, that g accounted for about 80% of the criterion-related variance and that various primary mental abilities accounted for 20% of the criterion-related variance. When relative importance analyses (Johnson & LeBreton 2004) were used to analyze the data, the contribution of verbal comprehension exceeded that of g, and several other primary abilities provided contributions similar to that of g. In addition, Nisbett et al. (2012) argued that crystallized intelligence (derived from life experience and education) and fluid intelligence (native ability) are "quite different aspects of intelligence at both the behavioral and biological levels" (p. 130). They also speculated that g could derive from largely independent cognitive skills that coalesce over time and educational experience.
Although it is important to continue research into the nature of g and other specific abilities, it is probably wisest to continue to select using g when possible. Given that g appears to be the ability to learn and process information, which are important to the acquisition of knowledge and skill, it would appear to be widely relevant in all jobs. A large body of meta-analytic research is consistent with the recommendation that g be used in selection for most, if not all, jobs (e.g., Schmidt & Hunter 1998) .
EVIDENCE OF TEST VALIDITY
In assessing the use of personality and cognitive ability in the selection context, we try to support the inference that scores on tests of these traits can be used to draw inferences about future performance. The evidence used to support this inference is termed validity. The way that scientists have conceptualized validity has changed over the past several decades, as documented in the several versions of the APA Standards (AERA et al. 1999 ) and SIOP (2003) Principles. The most recent versions of both these documents treat validity as a unitary concept that is supported by a variety of evidence. However, thinking about validity continues to develop, as evidenced in two excellent reviews of the literature (see Kehoe & Murphy 2010 , Sackett et al. 2012 Van Iddekinge & Ployhart (2008) summarized the implications of several new developments to the estimation of criterion-related validity. They pointed out that underestimates of validity are likely if one does not correct for artifacts, but the correct formulas and estimates of the unrestricted range are often difficult to ascertain. Estimates of indirect range restriction are likely more accurate estimates of the impact of range restriction (see Schmidt et al. 2006) . Sackett & Yang (2000) described 11 different cases of range restriction that can influence the use of correction formula and statistics.
In evaluating multiple predictors, a small body of research has promoted the use of relative weight analyses ). Sackett et al. (2003) underscored the importance, when addressing the bias in the target variable using regression analyses, of including omitted variables that are correlated with both the criterion and the target predictor. Not doing so is likely to suggest bias in the target variable when the bias is a function of some other omitted variable. With respect to using criteria such as organizational citizenship behavior, adaptive behavior, and counterproductive work behavior, Van Iddekinge & Ployhart (2008) recommended caution. These alternate forms of work behavior often do not appear in a traditional job analysis oriented to task performance (necessitating some alternate means of justification for their use), and they may be highly correlated with task performance (see also the section below on criteria). Van Iddekinge and Ployhart did report a few studies on maximum and typical performance; most studies have found that these performance indices are not highly correlated and that they do have different correlates (e.g., Marcus et al. 2007) . Johnson & Carter (2010) provided an excellent case study of the application of synthetic validity. Using job analysis data, the authors identified 11 job families and 27 job components. They created a test composite for each job component and then, based on relevant job components, chose a test battery for each job family. Next, they computed synthetic validity coefficients for each test battery and compared the coefficients with traditional validity coefficients computed for the large job families. The synthetic validity coefficients were very similar to traditional criterion-related validities. In another paper, described two types of synthetic validation and argued that researchers should develop a comprehensive database to create prediction equations for use in synthetic validation of jobs across the US economy.
Responses to this proposal are contained in issue 3 in the 2010 volume of Industrial and Organizational Psychology: Perspectives on Science and Practice.
CONTINUED EXPANSION OF THE PERFORMANCE DOMAIN
For well over a half century, personnel selection researchers routinely examined the relationship between cognitive ability, personality, and job performance using a supervisory rating of overall job performance or a sum of several highly correlated ratings of task performance. Occasionally, predictors were related to other outcomes, such as turnover, absenteeism, and accidents. Campbell et al. (1993) provided a broader conceptualization of job performance, and since then, researchers have considered an increasingly large number of performance outcomes. Borman & Motowidlo (1993) introduced the notion that employees often add to workplace effectiveness in ways that are not directly related to the tasks specified in their job descriptions. These contextual behaviors included volunteering to do special tasks not part of one's job description, helping and cooperating with others, and supporting organizational objectives. A related concept is referred to as organizational citizenship behavior (Organ 1997) .
In the area of poor performance, researchers have focused on counterproductive work behavior such as theft, aggression, violence, destruction of property, and withdrawal (Rotundo & Spector 2010) , and some have maintained that counterproductive work behavior itself is multidimensional (see Berry et al. 2007 for a meta-analytic review). Hoffman & Dilchert (2012) provided a recent review of the personality correlates of organizational citizenship behavior (see Chiaburu et al. 2011 for a meta-analysis) and counterproductive work behavior. Integrity tests (often a composite of several of the Big Five constructs, especially conscientiousness) have long been used to predict counterproductive work behavior, albeit with some degree of controversy regarding their levels of validity (see Van Iddekinge et al. 2012 and related papers in the same issue).
There has also been a burgeoning of research on adaptive performance and its predictability (Pulakos et al. 2012 ). More traditional outcomes such as turnover and safety continue to be of interest to organizations and researchers, but they are often seen as part of a more general withdrawal construct (Harrison & Newman 2012) .
This expansion of the performance domain has in turn expanded the set of predictors that are of value in a personnel selection context, and this has been particularly true for personality constructs. To be useful, however, these performance constructs must not be highly redundant with either measures of task performance or each other. This high redundancy seems to be true for the distinction between organizational citizenship behavior (or contextual performance) and task performance; it may be less true for adaptive performance and task performance (Pulakos et al. 2002) . Counterproductive work behavior and organizational citizenship behavior are not simply opposite ends of a single performance continuum (Dalal 2005) . Withdrawal measures are usually minimally correlated with task performance. This literature on the nature and dimensionality of performance highlights the necessity of considering carefully which aspects of performance are relevant in a particular organizational context and that predictors be selected accordingly. It also suggests that we begin to investigate multiattribute models of performance, as Murphy & Shiarella (1997) have suggested.
DIVERSITY-VALIDITY DILEMMA AND PREDICTIVE BIAS
For at least the past couple of decades, researchers found that the use of tests did not produce biased predictions for women and members of minority groups. The usual conclusion was that there was some small overprediction of minority performance based on intercept differences found in regressions of performance outcomes on test scores, minority status, and their interaction. Both this method of analysis and the empirical research have been institutionalized in guidelines (see AERA et al. 1999 , SIOP 2003 . Recently, however, there have been challenges to the notion that minority outcomes are underpredicted by psychological tests. Aguinis et al. (2010) have argued that test bias research should be revived. In a simulation, they showed that nearly all previous tests of slope bias had insufficient power to detect a difference in slopes. They also argued that the test of intercept differences itself is biased when minority scores are lower than majority scores and when the test has relatively low reliability. Finally, they proposed that future test bias research consider time and context of selection as possible determinants of slope and intercept differences between groups.
Berry et al. (2011) provided a meta-analysis of cognitive ability validity coefficients across black, white, Hispanic, and Asian subgroups. They found white and Asian validities to be .33, whereas average black validity (.24) and Hispanic validity (.30) were lower. Black-white differences were especially pronounced in the military context, as opposed to civilian and educational contexts. Asian and Hispanic differences were available only for educational contexts. Like Aguinis et al. (2010), Berry et al. (2011) called for additional research on differential validity, which contradicts earlier strong statements that such differences do not exist (e.g., Hunter et al. 1979) . Mattern & Patterson (2013) have provided such reexamination of differential prediction using the SAT to predict college student performance. Data from 177 institutions and more than 450,000 students were used to assess differential prediction of first-year grade point average. The authors found minimal differential prediction, a slight overprediction of the grades of black and Hispanic students, and slight underprediction of female performance, all of which corroborate early findings in this area. No similar analysis of employment data is available at this time. Another issue that continues to receive attention is the conflict between the goals of maximizing organizational effectiveness and a diverse workforce when using a valid test (or test battery) that displays mean differences in subgroup performance. In a series of papers, DeCorte and colleagues (DeCorte et al. 2007 (DeCorte et al. , 2010 (DeCorte et al. , 2011 provided an analytic technique that optimizes the goals prescribed by an organization. The various aspects that are entered into the optimization procedure include the predictor subset and its characteristics, the selection ratio or selection rule, the staging and sequencing of the selection procedure, and the weighting of the predictors. They showed that there is a great range of optimal solutions given these inputs. This approach can help decision makers determine the type of selection system they want to design given the particular context in which they function. There are, of course, other factors that influence whether an organization can meet diversity and productivity goals. Newman & Lyon (2009) described the constraints of the recruitment process on the realization of diversity goals, and Tam et al. (2004) examined the impact of applicant withdrawal on desired system outcomes. Although this research is mostly simulation or Monte Carlo work, it has added to our understanding of the practical constraints under which selection researchers and practitioners must work when designing selection systems that must serve sometimes conflicting goals. How tests are weighted and used in this situation determines the degree to which an organization can meet its goals (see Hattrup 2012 for a review of the literature on weighting).
Finally, Ployhart & Holz (2008) provided a relatively nontechnical review of these and other strategies that can serve to balance diversity and validity. Additionally, Roth et al. (2011) have provided estimates of the validity of different measures, their intercorrelations, and the level of subgroup differences for typical combinations, which can be used to maximize diversity and validity by combining measures that display minimal subgroup differences with those for which we usually find much larger subgroup differences (e.g., cognitive ability). These data are helpful for developing realistic expectations regarding the efficacy of this approach.
PERCEPTIONS OF SELECTION TESTS
Over the past two decades, researchers and practitioners have recognized that the examinee is an active part of an assessment and has perceptions of the event that affect future perceptions and behavior vis-à-vis the assessor or assessing organization. In fact, there is probably more research on this issue than on any other related to personnel selection in the past 20 years. Gilliland & Steiner (2012) provided a comprehensive review of this literature. Surprisingly, their review indicated that perceptions of fairness in selection are still correlated primarily with other perceptions or self-reports of behavior. Very little research has been conducted relating perceptions of the selection process or instruments to behavioral outcomes, and the few studies that have been done reported very small effect sizes. Research regarding job candidates' prehire decisions, such as electing to withdraw from the hiring process, indicates that such decisions do not seem to be related to the candidates' perceptions of the process itself (Ryan et al. 2000 , Schmit & Ryan 1997 .
In a meta-analysis comparing reactions to different types of tests, Anderson et al. (2010) found that reactions to personality and cognitive ability tests were evaluated favorably though work samples and interviews were most favorably viewed by applicants. That these perceptions are important is underscored in a paper by Rynes et al. (2002) in which the authors reported that practitioners' beliefs regarding the efficacy of cognitive ability and personality tests were much less than warranted by the research literature. A meta-analytic review by Truxillo et al. (2009) indicated that explanations of the nature of the selection process by company personnel or others affect applicants' fairness perceptions, perceptions of the employing organization, test-taking motivation, and performance on cognitive ability tests. As these explanations will most likely be provided by practitioners in the selection context, the results of the Rynes et al. study are relevant in that context as well.
The overall conclusion from this relatively large body of research is that fairness perceptions do influence applicants' reactions to the hiring process and the organization in which they hope to work, but that there is a paucity of research connecting these perceptions to behavior of these applicants either during the employment decision process or later on the job. However, perceptions of tests may affect the degree to which human resource specialists or other organizational decision makers use such instruments.
FAKING OF PERSONALITY TESTS/CHEATING ON ABILITY TESTS
As would be expected given the proliferation of Internet testing, there is increasing concern that examinees, particularly those in high-stakes situations, will fake "good" on personality measures and attempt to cheat on ability or knowledge tests. Although there remains some debate on the extent of faking on personality tests (Hogan et al. 2007 ), most researchers agree that personality measures can be faked and that some applicants do attempt to manage the impressions conveyed by their responses to personality measures (Birkeland et al. 2006 ). Responses to ability measures are different in that there are right and wrong answers to items, and dishonest examinees strive to get and record the right answer in a variety of ways (Arthur et al. 2009 , Hausknecht et al. 2007 . With a large item pool and a computer-adaptive test, it is very difficult, but certainly not impossible, to cheat on an ability test. However, cheaters can often be relatively easily detected.
Accordingly, there seems to be more interest in how to evaluate and deter cheating, or response distortion, on personality measures. Perhaps the oldest method of correcting for presumed distortion on personality scales is to include response-distortion or lie scales and use the scores on these scales to either correct scores on substantive scales or discard the responses of some respondents (Goffin & Christiansen 2003) . The most modern approach to the detection of faking may be represented by the use of eye trackers and response latency measures (Van Hooft & Born 2012). Reeder & Ryan (2011) have provided a review of these corrections for faking. However, the manner in which to use these corrections is often not clear, and recently, Schmitt & Oswald (2006) showed that with the usual level of personality test validity and the level of correlation with a response-distortion scale, even a perfect response-distortion scale would not change estimates of validity by any appreciable amount. Ellingson et al. (2012) reported an interesting study in which individuals suspected of cheating were asked to take a retest; the test takers' second scores appeared to be more accurate estimates of their standing on personality variables.
Aside from validity, however, there remains the problem that some individuals may get selected because of response distortion. In reviewing the literature on faking, Ziegler (2011) estimated that 30% of applicants fake. Certainly there are individual differences in the extent of faking. Estimates of these persons' job-related characteristics will be inflated relative to those of people who do not fake or who fake less. Several recent studies reported on attempts to reduce faking, including the use of warnings (e.g., Fan et al. 2012 ) and special questionnaire types (Stark et al. 2012) . A comprehensive review of issues related to faking on personality measures is available in an edited book by Ziegler et al. (2011) .
MEDIATOR AND MODERATOR EFFECTS IN PERSONALITY RESEARCH
Most validation research has focused on the linear relationship between predictor and criterion, and indeed a linear relationship appears to be relatively universal in ability-performance relationships (Coward & Sackett 1990 ). However, there are a number of recent studies that indicate that personality-performance relationships may be more complex and that consideration of interactive and mediating effects may increase our understanding of the role of individual differences in performance and, in some cases, may increase the predictive value of these variables. Among the first to investigate such relationships, found that the relationships between conscientiousness and extraversion and performance were stronger for managers whose jobs allowed a high degree of autonomy than for those with jobs with low autonomy, and found that goal setting mediated the effects of conscientiousness on performance. More recently, Barrick et al. (2013) provided a theory of the interaction of personality traits, individual goals, and situational characteristics on performance. Penney et al. (2011) provided a review of situational moderators of the personality-performance relationship and argued that it is likely that task, social, and organizational variables moderate this relationship. They also concluded that traits likely interact to impact performance. In another meta-analytic study, Meyer et al (2009) found that situational strength (constraints on performance and consequences of performance as coded from O Ã NET data on occupations involved in the primary studies) moderated the conscientiousness-performance relationship in that the relationship was greater when situational strength was high than when it was low in magnitude. Witt (2002) found that extraversion led to greater levels of performance among highly conscientious workers but lower performance among those low in conscientiousness. Postlethwaite et al. (2009) found that conscientiousness was a stronger predictor of safety behavior for individuals high in cognitive ability than for those with low levels of cognitive ability. Contradicting these findings, Sackett et al. (1998) , using data from four very large databases, failed to find interactions between various personality characteristics and cognitive ability in predicting performance. Finally, interactions between personality variables and performance across time periods have also been reported (e.g., Thoresen et al. 2004 , Zyphur et al. 2008 . Whetzel et al. (2010) , using data from 112 financial service employees, found little evidence of any curvilinear relationships between performance and 32 scales of the Occupational Personality Questionnaire. However, Le at al. (2011) reported evidence for nonlinearity. Nonlinear relationships between conscientiousness and emotional stability and task performance of public service employees in a variety of jobs indicated that at high (versus low) levels of the trait, more of the trait was associated with decrements in performance. Moreover, this curvilinearity was moderated by the complexity of the job. Emotional stability was also curvilinearly related to organizational citizenship behavior.
In summary, personality-performance relationships may be complex, as some of these studies indicate. It also appears to be the case that such complex relationships are observed when they are preceded by careful theorizing as to why some interaction or mediation is likely. This theorizing would seem to be important, as the potential to find a few significant or sizable interactions that prove nonreplicable or spurious among the many possible is often quite high. Also, it should be noted that the relatively low reliability of some personality measures may obscure findings of curvilinearity.
MULTILEVEL ISSUES
Selection research grew out of an interest in individual differences, so it is natural that the primary focus has been on the nature of relationships among variables measured at the level of the individual. Particularly over the past couple of decades, however, researchers have discovered that relationships and processes are often different when we consider the behavior of individuals, groups of individuals, teams, or organizations and other aggregated units. Klein & Kozlowski (2000) introduced multilevel issues and applications to the organizational psychology community, but until recently, most treatments of multilevel issues in selection have been theoretical (e.g., Ployhart 2004 Ployhart , 2012 Ployhart & Moliterno 2011) . In one exception, provided evidence that generic human capital in the form of personality and cognitive ability leads to changes in unit-specific human capital such as training and experience, which in turn lead to unit service performance and valued outcomes. In a similar study, Van Iddekinge et al. (2009) showed that the implementation of selection and training programs was related to customer service and training effectiveness, which in turn were related to restaurant profits. Selection in that study was operationalized as the percentage of hires in a unit that was above a suggested cutoff score on selection tests. Selection in team contexts by its nature involves multilevel hypotheses (i.e., attributes of the individuals in a team affect team level outcomes; Morgeson et al. 2012) , and some researchers found their data to be consistent with this hypothesis (see Bell 2007 , Stajkovic et al. 2009 for metaanalyses). We do have a large and growing body of literature that examines aggregated relationships at various levels, but studies of cross-level relationships are rare. For example, Jiang et al. (2012) provided a review of various human resource practices, including selection, as they relate to organizational outcomes; the studies in the Jiang et al. review involved analyses done at the organizational level. There are good reasons why results from individual-level and unit-or organization-level analyses do not coincide. One possible explanation is the failure to consider cross-level differences, as discussed by Ployhart (2012, pp. 671-72) . Selection researchers can and should continue their work to understand the nature, implications, and appropriateness of aggregation and inferences across levels of analysis.
WEB-BASED TESTING
Certainly there has been no greater influence on the delivery and use of tests than technology. Online systems exist that will take the application of a job candidate, deliver online tests, provide feedback to the prospective employer and/or the candidate, do background checks, conduct interviews, and track the candidate once he or she enters a firm. Although these systems are obviously efficient and may allow the assessment of constructs that would be difficult to assess in other modes (e.g., spatial visualization), they raise important concerns about the security of tests and whether test takers may have cheated in some way (e.g., having someone else help take the test or having books or other source material available to find answers). Such concerns have led to a variety of security practices and to verification testing, as well as to studies to examine the equivalence of test scores obtained in different ways. Several recent reviews of the potential and liabilities of and research on automated testing are available (Reynolds & Dickter 2010 , Scott & Lezotte 2012 , Tippins et al. 2006 , Wunder et al. 2010 .
One significant concern regarding the introduction of Web-based testing is the equivalence of these tests to proctored computer-based testing or paper-and-pencil measures. Mead & Drasgow (1993) reported that computer and paper-and-pencil versions of cognitive ability tests produced similar results except when speed was a factor in test performance. Two investigations (Bartram & Brown 2004 , Salgado & Moscoso 2003 found that biodata and personality measures displayed similar internal consistency and intercorrelations when measured by computer and paper. Ployhart et al. (2003) found that Web-based proctored tests (as compared with paper-and-pencil tests) had lower means, greater variances, better internal consistency, and greater covariances. These differences were larger for personality tests than for biodata and situational judgment measures. However, none of these studies included unproctored online versions of tests, which have become increasingly popular.
Unproctored Internet testing, in which an examinee takes a test at home or some other convenient location without supervision, has become increasingly popular in the past decade or so and has now become the only method by which some organizations assess large portions of their applicant pool and the primary method of delivery of exams by test publishers and consulting firms. This mode of test delivery is convenient for both employer and employee and provides very fast results inexpensively. However, it produces significant concerns about cheating, test security, and standardization. The benefits and problems associated with unproctored Internet testing have been explored in a series of articles in Industrial and Organizational Psychology introduced by Tippins (2009) , and the International Testing Commission (2006) has issued a set of guidelines for unproctored testing practices. Perhaps the most common approach to alleviate some of the concerns about these applications is to use unproctored test scores as a screen and then verify the scores with some version of a proctored exam given to a smaller set of examinees. Weiner & Morrison (2009) described one approach in which an unproctored personality test was used as an initial screen with the subsequent administration of a proctored cognitive test. More sophisticated approaches use a computer-adaptive test as an initial screen and follow that with another verification test, also a computer-adaptive test but administered in a proctored setting. The score on the initial test can be used as a prior ability estimate in beginning the second proctored exam, thus shortening the testing process considerably and allowing for a quick determination of the possibility that a person cheated in some way on the unproctored exam.
Internet test use in unproctored and proctored settings has proceeded largely in the absence of research on the equivalence of test scores, their validity, their reliability, and the extent or nature of examinee cheating and test security. Such research is needed and will almost certainly appear in our journals in the next several years.
SITUATIONAL FRAMING OF TEST STIMULI
To allow for tests to be used in multiple settings without expensive revisions and renorming and revalidation efforts, most tests are general in content and avoid content that would be unique to a particular work setting. However, Schmit et al. (1995) found that contextualizing items of the NEO-PI conscientiousness scale used to predict students' grade point averages increased the validity from .25 to .41 and .46 in two different conditions. The manipulation of context involved the rather simple addition of the words "at work" to each item of the scale. Subsequent work in field settings (e.g., Pace & Brannick 2010) showed superior validity of a context-specific (versus general) measure of openness in the prediction of creative performance. Most convincing of the importance of context is a meta-analysis by Shaffer & Postlethwaite (2012) . They found contextualized measures of all the Big Five constructs were superior in validity to noncontextualized measures. The differences in validities ranged from .08 for conscientiousness to .17 for openness and extraversion. These results have important implications for the use of personality measures in the prediction of job performance; a very simple modification to a generic personality measure provides significant improvement in validity.
THE CONTEXT OF SELECTION
Whether ability or personality is related to measures of job performance can also be related to the context in which selection takes place. At first glance this statement may appear inconsistent with the notion that test validities, particularly those for cognitive ability, generalize across situations. However, we can have generalizable relationships at the construct level and still observe relatively large differences across different situations-even in the presence of relatively large N. Certainly the optimal use of selection tests is limited by the context in which they are used. Legal constraints (Gutman 2012 ) are one major constraint in the United States and to some extent in Europe and other parts of the world. The place and hours employees work can determine the nature of selection instruments used and their validity (Bauer et al. 2012) . Also, the cultural or national context is a major determinant of the way in which selection takes place and the measurement tools that are acceptable (Steiner 2012 , Caligiuri & Paul 2010 . The concept of testing and even the acceptance of the notion that individual differences exist vary across cultures and countries. Finally, the degree to which selection is (or is not) integrated with other human resource functions, such as training, performance management, and reward systems, can impact the validity and utility of selection tests. Finally, Tippins (2012) has provided an excellent discussion of the impact of the ways in which selection processes are implemented, including administration, scoring, and use of test results.
MISCELLANEOUS CONTRIBUTIONS
Several developments that do not fit easily in the outline above merit attention. Lievens & DeSoete (2011) described a number of innovative selection techniques that show promise. They mentioned contextualized measures (see above) and serious games that may help organizations improve their image and, in some instances, the validity of measures. They pointed to the potential for integrity tests, implicit association tests, and conditional reasoning tests as ways to measure values and maladaptive traits. Conditional reasoning tests appear to the test taker to be measuring inductive reasoning. Problems are provided with alternative solutions, some of which reflect biases related to a targeted construct. James et al. (2004) presented evidence from 10 studies that indicated an average validity of .44 against behavioral criteria of aggression. Berry et al. (2010) , however, found a meta-analytic validity between .10 and .16 for the commercially available measure of aggression across a broader set of studies.
Instead of examining self-reports of the Big Five measures, Oh et al. (2011) examined the metaanalytic validity of observer ratings of personality. They found that observer ratings had higher validity (ranging from .18 to .32 corrected) than did self-ratings. Moreover, the observer ratings displayed incremental validity over self-ratings, although the reverse was not true. As pointed out by the authors, these conclusions were based on relatively few studies and participants (about 14 studies and 2,000 participants).
In an interesting and novel examination of the role of personality at work and the influence of the work situation on the expression of personality, Huang & Ryan (2011) found that the expression of conscientiousness was correlated with the immediacy of a task and that extraversion and agreeableness were correlated with the friendliness of customers in a customer service job. The investigators used experience sampling methods to assess personality states at work as well as the work circumstances at that time. Their work supports the notion that personality states at work vary meaningfully within person and that this variation is related to situational factors.
Van Iddekinge and colleagues have reevaluated the role of interest measurement in the prediction of job performance and turnover. For example, in a meta-analysis, Van Iddekinge et al. (2011b) found that interests were related to job performance (.14), training performance (.26), turnover intentions (À.19), and actual turnover (À.15). They also found that validity was higher when the interest measure related to the target job (another form of contextualization) and when a combination of interests was used to predict job performance. In an empirical study, Van Iddekinge et al. (2011a) developed an interest measure targeted to military jobs. Estimated crossvalidity of multiple correlations of interest measures with five criteria ranged from .13 to .31. These interest measures also provided incremental validity relative to personality and Armed Forces Qualification Test scores.
SUMMARY
There are a very large number of studies, meta-analyses, and reviews that document the validity of cognitive ability and personality tests and their combination as predictors of work performance. Some authors are critical of the personnel selection field, given the magnitude of the validities reported. However, if one considers the complexity of the job performance phenomena and the organizational constraints on performance and our ability to define and measure performance, the size of the coefficients actually represents one of the most remarkable achievements of psychology. Some of the reasons for these relatively low correlations are enumerated in an article by Cascio & Aguinis (2008) . The effect of range restriction and criterion unreliability on the estimation of validity are well documented . Rather than recommending more validation research (or meta-analyses) like the studies that are the focus of the meta-analyses cited in this review, I believe well-planned, well-executed, large-scale international validation studies should be performed (see Schmitt & Fandre 2008 for a description of this type of study).
At this time, however, the literature on cognitive ability and personality provides several solid conclusions for those engaged in the practice of psychology:
1. Cognitive ability measures should predict performance outcomes in most, if not all, jobs and situations.
2. Personality measures should also predict performance, albeit perhaps less well and restricted to those situations in which job analyses or theory support their relevance. 3. Tailor-made, context-specific personality measures, subfacets of the Big Five, and combinations of relevant personality constructs may yield superior validity to the Big Five measures. 4. Rather than rely only on a traditional criterion-related validation study or evidence, practitioners should also use other types of studies and evidence to support test use. 5. When relevant, performance outcomes other than task performance should be used as targets of predictor studies, and care should be taken to match the nature of predictor and criterion constructs. 6. In making decisions about alternative selection procedures, practitioners should consider models of the trade-offs between performance outcomes and the diversity of those hired. 7. Perceptions of test takers and users should be considered in the selection and construction of measures. These perceptions certainly determine the likelihood of the use of the tests and may affect their validity as well. 8. Continued caution regarding the existence of faking on noncognitive measures is warranted. Faking and cheating on knowledge and cognitive ability measures administered in nonproctored Web-based environments do occur. Efforts to minimize these occurrences and remedy their impacts on measurement must continue. 9. Finally, relationships between predictors and outcomes at different levels of analysis should be explored. Aside from potential theoretical implications, observation of such relationships is likely to have an impact on organizational decision makers who are more concerned about organizational or unit outcomes than individual outcomes.
There continues to be research on a host of issues relevant to the evaluation of selection procedures as well as their optimal use in a variety of organizational circumstances. Practitioners and researchers need to be aware of these developments if they want to optimize the utility of their selection systems for organizational performance, workforce diversity, and the reactions of their users and the people to whom these techniques are applied. The research on personnel selection procedures also contributes to our understanding of the structures of ability and personality, as well as of the ways in which these individual differences interact to influence behavior at multiple levels of analysis. It is my hope that, in this review, I have directed the reader to papers that will provide useful answers to questions about human performance in organizations.
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